Epidermis: the major site of cutaneous benzo(a)pyrene and benzo(a)pyrene 7,8-diol metabolism in neonatal BALB/c mice.
The metabolism of benzo(a)pyrene (BP) and benzo(a)pyrene-7,8-diol (BP-7,8-diol) by microsomes prepared from whole skin, dermis, and epidermis of neonatal BALB/c mice pretreated with topically applied 3-methylcholanthrene (MCA) was compared. In control animals, microsomes prepared from epidermis showed higher rates of metabolism of BP and BP-7,8-diol (1.4-2.6-fold) than did microsomes prepared from whole skin or dermis. A single topical application of MCA increased the rate of metabolism of BP and BP-7,8-diol in microsomes prepared from whole skin, dermis, and epidermis. The greatest increase occurred in the epidermis. The in vivo covalent binding of [3H]BP, [3H]BP-7,8-diol, and 7,12-[3H]dimethylbenz(a)anthracene ([3H]DMBA) to DNA was found to be greater in epidermis (8.7-15.4-fold) than in whole skin or in dermis. A single topical application of MCA to BALB/c mice enhanced the in vivo binding of [3H]BP, [3H]BP-7,8-diol and [3H]DMBA to DNA of whole skin, dermis, and epidermis more than 2-fold. Exposure of Salmonella tester strains TA98 and TA100 to 2-aminoanthracene, a skin carcinogen, in the presence of an epidermal metabolic activation mixture resulted in a greater mutagenic response when compared to activation mixtures derived from whole skin or dermis. These results indicate that epidermis is the major site of polycyclic aromatic hydrocarbon metabolism and of enzyme-mediated covalent binding of polycyclic aromatic hydrocarbon carcinogens to DNA in skin of BALB/c mice and that topically applied MCA has maximum enzyme induction effects in this skin compartment.